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Abstract 

A positive active material for rechargeable lithium batteries includes an active 
material component processed from a manganese-based compound. The 
transition metal compound is selected from LixMn02, LixMnF2, LixMnS2, 
LixMn02-zFz, LixMn02-zSz, LixMn1-yMy02, LixMn1-yMyF2, LixMn1-yMyS2, 
LixMn1-yMy02-zFz, LixMn1-yMy02-zSz, LixMn204, LixMn2F4, LixMn2S4, 
LixMn204-zFz, LixMn204-zSz, LixMn2-yMy04, LixMn2-yMyF4, LixMn2-yMyS4, 
LixMn2-yMy04-zFz, or LixMn2-yMy04-zSz where 0<x<1.5, 0.05<y<0.3, z<1.0 
and M is selected from Al, Co, Cr, Mg, Fe or La. A metallic oxide is coated on 
the active material component. 
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i4af^S4fc'&«iai Li,MiiQ2^LixMnF2>Li.MnS2sLi. 
NfcQj- J!'.>Lix NifaQi- AxLj«Mni-yMyP2^LixMni-y My 
F2>Li,Nfai-7l^Sj>UMni-y M,C)2-xF,^Li.^fcl-yMy 
Qj_ A. La^04>LixMn2F4>L>xMi>2St> Li,Mn2Qi.,F,s 
Li,Mn2Q,-.a. liMn2-yM,04.LixMi^-yMyF4> 
Mnz_,M^>LixlM&^-yMy04-xF,^ LixMr^-y^^04-A. 
^•f" ,0<x<l. 5^0. OS<y<0. 3. z <1. 0;M j£ e Al. 
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L,,Mn..yMA. Li.Mn,-yMyF2 . U.m.yMyS^/ LixMn,.,MA.zF. . Li.Mn, 
yMA-zS.. Li^MnjO^. Li,Mn2F4. Li,Mn2S4, Li,Mn204..F,, Li,MnA-zSz, 
Li.Mn2-M04 . UMn2.yUyF, , LiMm-yU^S, . Li^Mn^.^M^zF, , ^ 
LixMn2.yMy04-zSz. 0 < x < 1.5 , 0.05 < y < 0.3 . z < 1.0 ^Mi^ 

10 ilAI. Co. Cr. Mg. Fejf^La. 

^ 1 5'J lOOnm. 

20 Li,Mn02.zF,. Li,Mn02.,S,/ Li,Mn,.yMA . Li,Mn,.yMyF2 . Li,Mn,.yMyS2 , 
LixMn,.yMy02.zFz , Li,Mni.yMy02-zSz , Li,Mn204 . Li,Mn2F4 , LixMn2S4 , 
Li,Mn204.zF,, LixMn204..Sz. Li|^^.yMy04. Li,Mn2.yMyF4, Li,Mn2.yMyS4. 
LixMn2.yMy04.zF2^LixMn2-yMy04.zSz, ^t, 0 < x < 1.5 . 0.05 < y < 0.3 . 
z < l.O^pR^illl Al, _Cg. Cr, Mg. ?Q^La; 

30 7. 5 m^^^. ^^m^^mrt \ n so 



8. ^mMi^^spffi^^j^ik, ^i^m.f^2oo 1000 



20 ur'T li^"^'" U«Mn,.MA. u,m.. 

T r l;/'^"^^'' ■ Lf,M„aO.A. L,.M„,,MA. 

0<x<,.5. 0.05 <y< 0.3. .<,.0*,M*ftAl. Co. Cr! mJ' 

L,.Mn,MA. U.M„,,M,F.. Li«M„,,M^,, Li,Mn,.,MA.A . U^M^, 
yM,0.&. Li«M„,0.. Li.Mo.F., Li.M„,s.. Li.M„,0.,F,. Li,M„,0..,S.. 
L. M„,MA - Li,Mn.^,F, . U.Mn.,M,S. . Li.M„,^o..F. . ^ 
0 L,.Mn,,MA.&. * t. 0 < X < 1.5 . 0.05 < Y < 0.3 . z < ,.0 M 

uAi, Co. cr. Mg. r^^i^.^a^Mm&&m»msL. 
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@ 3 A^^4&^^Bj^-^^^j^^^a)-^^^4£^^^ SIMS 

LixMnS2 X LixMnOj-zFz . LixMnOj.zSz , LixMni.yMy02 x LixMriLyMyFi . 
LixMnuyMySa, LixMni-yMyOz-zFz. LixMn1.yMyO2.2S2, LixMn204, LixMn2F4> 
LixMn2S4, LixMn204.2F2 . LixMn204.zSz , LixMn2.yMy04 . LixMn2-yMyF4 . 
15 LixMn2.yMyS4. LixMn2-yMy04.2F2i(,LixMn2.yMy04.zS2> -^t , 0 < X < 1.5 , 
0.05 <Y< 0.3. Z < l.O^Mi^ll Al, Co. Cr , Mg. FeiLLa. T 

50t:J:T^J:bS^6t^^6*|^>^Sflti§i>^. Mg, Al , Co. 

20 K. Na, Ca. Si. Ti^Sr. ^■itf, ;^'^MjittSi. Mg, TiM^Al, m 

4M.ki^^i^^j^^^f. ^atAf-^S^4#L^^'ft^^T, ^200 

51J 1000 r >^>1,-£SIT, #i^i^6^^^^^^*h3S 1 Sij 20 'bH. ^^itm.'^^'b 
i^200 X:Bt. y^M^'f-^^X^^M.m^'^ikr-^^^^it, gljib, umtM^ 

lS'J10'J>Bt. it^i^^^^^m^M,^^^^^^M,^^t^. 



lOOnm 0.1 S.J 10 ■^•fW^^^t. 

^^'i 1 , 

mm^s^^j^zj^f, iuoo-cr, ^m^'h^, ^yiim^rA^ 

^^^i^^Ht. 0 < X < 1.5 . 0.05 < y < 0.3 ^ z < 1.0 ¥j 



"i^-^i^^^^M.^ P ^(Super P carbon), ^##^#J fi^ KF-1300 ^>fe^^ 21, 



it>^^6t-f;^^^J*I, -^^tO < X < 1.5^LixMn204^^;^;fg}^^, j^^ft^ 
^^^T^^ 300-C, ^^l£#^10.hBt>a#J^^^^^ti^x^>g^>^.fii^;t. 61 
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